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A d = watershed area, A o = lake area, z -= mean depth, z max = maximum depth, V = lake volume. 
INTRODUCTION
It has been demonstrated on numerous occasions that phosphorus is the nutrient most often determining trophic status in north temperate lakes (Schindler et al. 1971, Dillon and Rigler 1974) . As a result, attempts to measure input/output budgets for total phosphorus (TP) in lakes are abundant in the literature (Malueg et al. 1975 , Larsen et al. 1981 , Cross and Rigler 1983 , Garber and Hartman 1985 , Caraco et al. 1988 ).
However, because of the inherent difficulty and time involved in constructing accurate mass balances (Labaugh and Winter 1984) , many studies suffer from poor quality or incomplete data. This is unfortunate because accurate mass balance data can be used to assess the relative importance of the different sources of TP to a lake and then to predict lakewater TP concentrations as a function of input source strength.
The purpose of this paper is to describe TP mass balances for 8 lakes located in the Precambrian Shield region of Ontario, Canada, and to assess the relative magnitude of the different sources.
STUDY AREA
The 8 study lakes (Table 1) Lake, which is downstream of Blue Chalk Lake. Red Chalk Lake consists of two discrete basins connected by a shallow (<2 m) channel.
METHODS

Details of the methods used for determining the hydrologic budgets (hydrologic year
June 1 -May 31) are described in Scheider et al. (1983) and Locke and Scott (1986) .
Similarly, the methods, equipment and sampling regimes employed for the collection of bulk precipitation, stream and lakewater samples for TP analyses are described in Scheider et al. (1981 Scheider et al. ( , 1983 , Locke and Scott (1986) and Dillon et al. (1986) .
Phosphorus was measured in all precipitation, lake and streamwater samples using an automated ascorbic acid reduction, ammonium molybdate colorimetry technique or (prior to March 22, 1979) , an automated stannous chloride, molybdate reduction technique (MOE 1983) .
The procedure for calculating the inputs of TP to the lakes from precipitation (L PR and the watershed (L TERR ) is described in Scheider et al. (1979) .
Internal loadings of TP (L INT mg/m 2 /yr) to the lakes with hypolimnia were estimated from: 
RESULTS AND DISCUSSION
A summary of the magnitude of the sources of TP to each of the study lakes is given in Table 2 external TP inputs as a result of lake recovery programmes (Larsen et al. 1981, Rossi and Premazzi 1991) . On the other hand, negligible release of TP from the sediments was observed in oligotrophic Lake 303 following the termination of phosphorus fertilization (Levine and Schindler 1989 ).
In our study lakes, potential anthropogenic inputs of TP (L A ) were variable (0 to 57.5% of L T ), depending on the extent of shoreline development. Comparisons of L A with data from other studies are difficult to make because potential anthropogenic inputs of TP often are not included in the overall TP budget (e.g., Moeller and Wetzel 1988) . This is unfortunate because from Table 2 , it is evident that L A can be a significant source of TP to lakes. (Table 1) .
Atmospheric deposition of TP directly onto the lakes' surfaces (L PR ) was uniform among the 8 study lakes averaging 20.7 ± 1.5 mg/m 2 /yr. Atmospheric deposition was a major source of TP (11 -53% of LT) to all the lakes, but especially to Blue Chalk and Plastic Lakes, which have the largest A d /A o ratios. Similarly, L PR was found to be an important source of TP to small, oligotrophic Mirror Lake, New Hampshire (Caraco et al. 1988) , Bob Lake, Ontario (Cross and Rigler 1983) and mesotrophic Piburger See, Austria (Psenner 1984) . Comparisons of our L PR values with those in the literature are difficult because of the numerous variables involved (e.g., collector type, location, period of operation, etc.), but L PR is potentially important to a wide range of lake types.
In conclusion, mass balance data from 8 lakes in Ontario indicated that inputs of TP from the catchment were significant in those lakes with large A d /A o ratios, while inputs from precipitation were important in those lakes with small A d /A o ratios, provided shoreline development was not extensive. Internal sources of TP were generally low, 
